Unilateral hybridization, as originally defined by Harrison and Darby,' is the restriction of hybridizing between two species to one of the reciprocal crosses. This behavior was first encountered in attempts to cross self-fertile species to those with multiple allelic self-incompatibility. Often such crosses succeed only when the selffertile parent is used as female. The observation that failure of such crosses was due to pollen tube growth stoppage similar to that of the self-incompatibility reaction led to the conclusion that the two phenomena, self-incompatibility and unilateral hybridization, were controlled by the same genetic system. These suppositions seemed to be verified by the discovery of unilateral hybridization between two self-fertile species, Antirrhinum orontium and A. majus.1 The latter species is thought to have become self-fertile during historic times through man'ss selection, but appears to have retained that portion of the incompatibility system responsible for unilateral hybridization.
Lewis and Crowe2 consider a species such as A. majus an evolutionary intermediate between self-incompatibility and true self-fertility. In numerous cross pollinations of a wide variety of self-fertile species and related species with multiple allelic self-incompatibility, styles were examined after pollination for pollen tube growth. In almost every case, pollen tube growth was inhibited when pollen from self-fertile plants was placed on the styles of self-incompatible plants. In the reciprocal crosses pollen tubes-grew normally. In general, cross pollinations be-tween either two self-fertile species or two self-incompatible species were characterized by no pollen tube inhibition. Four anomalous self-fertile species differed from the rest of the self-fertile group in that their crossing relationships were identical to those of the self-incompatible species. A consideration of the history and morphology of these species led to the conclusion that they have recently been derived from self-incompatible progenitors. A scheme is presented in which such evolution could occur through mutation of the S genes responsible for the specific properties of the incompatibility system accompanied by mutations of other, modifying genes. The eventual product of such an evolutionary sequence is thought to be the typical, self-fertile species. Thus, species have been considered to be of two types with respect to unilateral hybridization: first, typical self-fertile species; and secondly, self-incompatible and intermediate self-fertile types showing unilateral hybridization with those typically self-fertile.
An investigation of the inheritance of self-incompatibility and unilateral hybridization was undertaken in the green-fruited tomato, Lycopersicon hirsutum, in order to determine more precisely the relationships between the two phenomena. L. hirsutum is known to include both self-fertile and self-incompatible forms which hybridize fairly readily not only among themselves but also with the garden tomato, L. esculentum.3 It was thought that in crosses of closely related forms differing with respect to unilateral behavior or self-incompatibility, the problem could be investigated with the least complication by other genetic differences.
Four separately collected accessions of L. hirsutum were included in a preliminary study of pollination relationships within the species. Three of the collections represent the botanical form typicum, characterized in part by large, dark yellow flowers, whereas the fourth is form glabratum, with smaller, less yellow flowers. The four collections were in no way intended to represent a cross section of the variability of the species but happened to be the materials on hand at the onset of the investigation. Each possible cross was made on six or more flowers of each plant and on two or more plants of each accession, except for the Chillon I accession (f. typicum), represented by a single, clonally multipled plant. All crosses that failed were repeated on a similar scale, and, in addition, styles were examined using the method of Martin4 to determine the extent of germination of pollen and growth of pollen tubes. Finally, all possible crosses of the four collections to L. esculentum were tried.
The crossing results were clear and definite (Table 1) . In most cases, if a cross was successful, all of the flowers pollinated set fruit. Examinations of styles showed that all crosses that failed were characterized by pollen tube growth stoppage similar in appearance to that of the self-incompatibility reaction. However, the length of pollen tubes before inhibition varied in the different unsuccessful crosses.
The crossing results contrast in several respects with those reviewed by Lewis and Crowe.2 First, unilateral hybridization occurs between the two self-incompatible forms, Chillon I and Cajamarca, a situation neither anticipated nor previously described. Secondly, crossing behavior is of more than two kinds. In fact, each collection demonstrates a unique response in pattern of crosses to the other four. However, the patterns are not haphazard. The five entities are arranged along the top of the table in such order that each entity will cross as male parent only to the entities to the right and as female only to the entities to the left. Thirdly, the occurrence of three levels of unilateral behavior among selffertile forms, as found here, has not been previously demonstrated and cannot be -readily reconciled with the Lewis and Crowe2 model of the evolution of self-fertility from self-incompatibility.
It is apparent from these results that unilateral crossing behavior is more complex, at least in L. hirsutum, than has been suspected. The relationship of this behavior to the genetic system controlling self-incompatibility is not clear-cut. The genetics and the physiology of the two systems badly need study, and this can be done best in species such as L. hirsutum where closely related forms show drastically different behavior.
Summary.-Unilateral hybridization occurs among L. hirsutum lines and between these and lines of L. esculentum. The restriction of crosses follows an orderly pattern not previously found in the plant kingdom and not in accordance with present theories of the origin and evolution of self-incompatibility and self-fertility. Darby, Nature, 176, 982 (1955) . 2 Lewis, D., and L. K. Crowe, Heredity, 12, 233-256 (1958) . 3 Sawant, A. C., Genetics, 43, 502-514 (1958) . 4 Martin, F. W., Stain Technol., 34, 125-128 (1959 Genetic recombination in bacteriophage was first observed by Delbrfick and Bailey' and by Hershey and Rotman,2 who showed that cells simultaneously infected with two different mutants of phage T2 yield, in addition to the two infecting types, both doubly mutant and wild type progeny phages. Subsequently, ex-
